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Abstract: Objectives: Our prospective study aimed to
elucidate the effect of long-term experience of nonstan-
dard employment status on the incidence of depression
in elderly population using the Korean Longitudinal Study
of Ageing (KLoSA) study. Methods: This study used the
first- to fourth-wave cohorts of KLoSA. After the exclu-
sion of the unemployed and participants who experi-
enced a change in employment status during the follow-
up periods, we analyzed a total of 1,817 participants.
Employment contracts were assessed by self-reported
questions : standard or nonstandard employment. The
short form of the Center for Epidemiologic Studies De-
pression Scale (CES-D) served as the outcome meas-
ure. Hazard ratios (HRs) with 95% confidence intervals
(CIs) were calculated using Cox proportional hazards
models to evaluate the association between standard/
nonstandard employees and development of depression.
Results: The mean age of the participants was 53.90 (±
7.21) years. We observed that nonstandard employment
significantly increased the risk of depression. Compared
with standard employees, nonstandard employees had a
1.5-fold elevated risk for depression after adjusting for
age, gender, CES-D score at baseline, household in-
come, occupation category, current marital status, num-
ber of living siblings, perceived health status, and chronic
diseases [HR=1.461, 95% CI=(1.184, 1.805)]. Moreover,
regardless of other individual characteristics, the ele-
vated risk of depression was observed among all kinds
of nonstandard workers, such as temporary and day
workers, full-time and part-time workers, and directly em-
ployed and dispatched labor. Conclusions: The 6-year
follow-up study revealed that long-term experience of
nonstandard employment status increased the risk of de-
pression in elderly population in Korea.
(J Occup Health 2016; 58: 247-254)
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INTRODUCTION
The growing burden of depression is a serious social
problem and one of the most common illnesses in high-
income countries1). The prevalence of depression signifi-
cantly increases with age2 ), and is consequently high in
latest life. A pooled analysis using 24 qualified studies re-
ported that the prevalence in latest life was almost 7% for
major depression and 17% for depressive disorder3 ) . In
addition, depression can increase other risk factors4 ) in-
cluding Alzheimer’s, diabetes, and cardiovascular dis-
ease5-7).
Depression affects not only the quality of life but also
persistent work productivity. More than 50% of the social
cost burden of depression results from decreased work
productivity8). Depression also acts as a barrier to labor
force participation9). Mental illness aggravates departure
from the workplace and can expedite the early retirement
of elderly workers10). A well-designed prospective study
from Europe11) reported that workers with depression re-
tired 2 years earlier than workers without depression.
These results are a warning for the urgent social problems
Received June 25, 2015; Accepted December 25, 2015
Published online in J-STAGE April 22, 2016
Correspondence to: JH. Yoon, The Institute for Occupational Health, De-
partment of Preventive Medicine, Yonsei University College of Medicine,
50 Yonsei-ro, Seodaemun-gu, Seoul, [120-749], Korea (e-mail: flyinyou
@gmail.com)
Journal of Occupational Health is an Open Access article distributed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International
License. To view the details of this license, please visit (https://creativecommons.org/licenses/by-nc-sa/4.0/).
experienced by aging workers. Even if workers do not re-
tire, absenteeism or presenteeism due to depression may
decrease persistent work productivity. The results of a
study from the USA reported that almost 4 hours per
week can be lost because of depression-related behav-
ior12). Furthermore, the depressed mood of a worker who
has close relationships with co-workers may affect the job
strain in co-workers as well13).
There are well-known risk factors for depression in eld-
erly people : physical factors include chronic diseases,
chronic pain, and disability; social factors include family
and financial changes; and psychosocial factors include
difficulty in adapting to such changes14). However, occu-
pational factors related to depression in the elderly popu-
lation have not been as frequently studied as other risk
factors. A well-designed meta-analysis highlighted low
job satisfaction as a risk for mental illness15). In addition,
another study reported almost 2-4 times greater risk of de-
pression related to economically inadequate job16). Job in-
security increased the risk of depression and anxiety by
more than three times, even after controlling for the level
of job strain, in Australia17). A study from Korea reported
that nonstandard workers were at risk of mental disorder;
however, the study design was cross sectional18). Another
prospective study shows that employment status change
to nonstandard employment increased the risk of depres-
sion19). However, there has been little quantitative analysis
of the effect of long-term experience of nonstandard em-
ployment on depression among elderly workers. Our re-
search aims to elucidate the relationship between the
long-term experience of nonstandard employment and the
incidence of depression in the elderly population.
Nonstandard employment can be defined as paid em-
ployment situations other than those involving full-time
and permanent duration, including temporary, day, part-
time, and dispatched employment, among others20 ) . The
concept of nonstandard work is complex. For example,
some full-time workers combine temporary and day
work. Some temporary workers are directly employed or
dispatched20). Some researchers have suggested that not all
nonstandard employments imply a lower quality job
status because certain temporary workers can control their
time more freely21). However, there is a lack of investiga-
tion into the relationship between the risk of depression
and various types of nonstandard work separated by their
characteristics. Therefore, we have attempted to separate
nonstandard employment into meaningful categories to
estimate the resulting incidence of depression.
Our prospective study used data from the Korean Lon-
gitudinal Study of Ageing (KLoSA) to examine differ-
ences in the incidence of depression between standard and
nonstandard employees in the elderly population. Because
KLoSA included individuals from the elderly working
population, analyzing these data may offer valuable scien-
tific knowledge that will help to protect the elderly popu-
lation from depression. We also examined whether vari-
ous characteristics of nonstandard employment modify
the relationship between employment status and depres-
sion.
Materials and Methods
Data collection and participants
In this study we used a sample derived from the first-
to fourth-wave cohort datasets of KLoSA conducted by
the Korea Labour Institute (Seoul) and the Korea Em-
ployment Institute Information Service (Seoul). The sur-
veys were conducted in 2006, 2008, 2010, and 2012. The
original KLoSA study population comprised South Ko-
rean adults, aged 45 years or older, who resided in one of
15 large administrative areas. In 2006, 15 major cities and
provinces were selected using stratification, and 10,000
households were randomly selected from these popula-
tions. Successful interviews were performed in 6,171 of
the 10,000 selected households. A total of 10,254 partici-
pants were surveyed. These participants were followed up
on a biennial basis until 2012.
Participants were interviewed using the Computer-
Assisted Personal Interviewing method using BlaiseⓇ, a
software system developed by Statistics Netherlands that
was designed for use in official statistics (http://www.
blaise.com/onlinehelp). The interviewers instructed par-
ticipants to read the questions and input their answers
without assistance. The first set of interviews was con-
ducted from August through December 2006, the second
set from July through November 2008, the third set from
October through December 2010, and the fourth set from
July through December 2012. The second survey in 2008
followed up with 8,688 participants, who represented
86.9% of the original panel; the third survey in 2010 in-
cluded 7,920 participants (77.2% of the original panel);
and the fourth survey in 2012 included 7,486 participants
(73.0% of the original panel).
KLoSA is a national public database that includes an
identification number for each participant (available at:
http: //www.kli.re.kr/klosa/en/about/introduce.jsp). How-
ever, the number is not associated with any personal iden-
tifying information. The data collection system and data-
base were designed to protect participant confidentiality.
Interviewers provided information about the study objec-
tive, methods, potential risks and benefits, and mode of
compensation, and informed consent was procured from
all participants prior to their participation. The partici-
pants also agreed to participate in further scientific re-
search.
We employed the following inclusion/exclusion crite-
ria: (1) during the first phase, only paid workers (n=
1,875 ) were selected from the total sample size (N=
10,254 ) , and ( 2 ) 58 participants who experienced a
change in employment status across the follow-up periods
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were excluded. A total of 1,817 participants were evalu-
ated for eligibility after applying these inclusion/exclu-
sion criteria. The analytic sample size in the Cox regres-
sion model was 1,130 after eliminating candidates with
depression at wave (n=685).
Study variables and measurements
Employment contracts were assessed using questions
about employment status and classified into one of two
main categories : standard employment or nonstandard
employment (which includes temporary, day-labor, part-
time, or dispatched employment).
The short form of the 10-item Center for Epidemi-
ologic Studies Depression Scale (CES-D) served as the
outcome measure. The CES-D is a brief screening instru-
ment that assesses depressive symptoms experienced dur-
ing the most recent week. The 10 items are divided as fol-
lows: two items that are positively phrased (feel pretty
good and generally satisfied ) and eight items that are
negatively phrased (loss of interest, trouble concentrating,
feeling depressed, feeling tired or low in energy, feeling
afraid, trouble falling asleep, feeling alone, and hard to
get going). The responses for each item range from zero
to three. Zero signified very rarely or less than once a
day, one signified sometimes or 1-2 days during the past
week, two signified often or 3-4 days during the past
week, and three signified almost always or 5-7 days dur-
ing the past week. The summed scores of the 10 items,
with scores reversed for the positively phrased items,
serve as the outcome variable. Higher scores indicate
greater distress. The cut-off between moderately severe
and severe depression has been identified as 10 points22).
Therefore, in this study we used the standard cut-off score
of 10 to categorize individuals with depression.
The incidence of depression was defined as not having
depression at baseline and being subsequently identified
as depressed at one of the three follow-ups. The follow-
up period was calculated as the difference between the
date of the first survey and the date of the survey that
identified depression. We organized the participants in as-
cending order of the time of follow-up. If a subject had
more than one depressive event during the study period,
we chose the first event for the calculation of the follow-
up period. If undiagnosed participants were lost to follow-
up from the second to fourth set of interviews, their
follow-up period was calculated as the difference between
the date of the first survey and the date of the final survey
that they completed. For the rest of the participants who
did not experience a depressive event or were not lost to
follow-up, the follow-up period was calculated as the dif-
ference between the date of the first survey and the last
date of the fourth survey.
The KLoSA survey included questions about a wide ar-
ray of characteristics. We used age, gender, household in-
come level, and occupation categories as covariates. In-
come level among individuals in the study population was
stratified into quartiles on the basis of annual household
income rank, with the first quartile representing the low-
est level. Occupation was categorized into six groups :
managers and professionals; office workers; service and
sales workers; agriculture, forestry, and fisheries workers;
craft and machine operators and assembly workers; and
manual workers.
Statistical analyses
We first compared the descriptive characteristics be-
tween standard employees and nonstandard employees.
We calculated the frequencies of the baseline characteris-
tics of participants and compared them to each catego-
rized variable for analysis. We calculated the means [±
corresponding standard deviations (SDs)] of CES-D10
scores and proportions of depression in standard and non-
standard employees at each wave. Hazard ratio (HR) with
a 95% confidence interval (CI) was calculated using Cox
proportional hazards models to evaluate the association
between standard/nonstandard employees and the risk of
depression. We employed three models: Model 1 (crude),
Model 2 (adjusted for age and gender), and Model 3 (ad-
justed for age, gender, CES-D score at baseline, house-
hold income, occupation category, current marital status,
number of living siblings, perceived health status, and
chronic diseases). Two approaches were used to assess
the validity of the proportional hazards assumption. First,
we examined the graphs of the log-minus-log-survival
functions and found that the plot had parallel lines. Sec-
ond, we used a time-dependent covariate to confirm pro-
portionality and found that the time-dependent covariate
was not statistically significant (p-value=0.4409) , sug-
gesting that the hazard is reasonably constant over time.
Given that the results could be modified by specific em-
ployment type among nonstandard employees, we also
performed separate analyses on the subgroups: temporary/
day labor, full-time job/part-time job, directly employed/
dispatched labor. Statistical analyses were performed us-
ing SAS (Version 9.22, SAS Institute, Cary, NC, USA)
statistical software. A two-tailed p-value of < .05 was
considered to indicate statistical significance.
Results
The mean age (and corresponding SD) of the partici-
pants was 53.90 (±7.21) years, and 65.71% were male.
Approximately 30% of the study population worked as
nonstandard employees, and half of them were manual
workers. Nonstandard employment contracts were more
frequent among the elderly, females, low earners, and
blue-collar workers. The remaining descriptive character-
istics are presented in Table 1.
Table 2 shows the CES-D10 scores and the prevalence
of depression by employment contract across the follow-
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Table　1.　Baseline characteristics by employment characteristics at wave 1.
Standard Non-standard Total
n % n % n %
Age
<55 832 66.14 275 49.19 1107 60.92
55-64 337 26.79 182 32.56 519 28.56
≥65 89 7.07 102 18.25 191 10.51
Gender
Male 900 71.54 294 56.59 1194 65.71
Female 358 28.46 265 47.41 623 34.29
Household income
1st quartile (lowest) 254 20.19 196 35.06 450 24.77
2nd quartile 276 21.94 214 38.28 490 26.97
3rd quartile 310 24.64 92 22.89 402 22.12
4th quartile (highest) 418 33.23 57 10.2 475 26.14
Occupation (missing=11) 
Managers and professionals 365 29.25 25 4.48 390 21.59
Office workers 139 11.14 24 4.3 163 9.03
Service and sales workers 132 10.58 96 17.2 228 12.62
Agriculture, Forestry, and Fisheries workers 8 0.64 24 4.3 32 1.77
Craft, device machine operators, and assembly workers 302 24.2 114 20.43 416 23.03
Manual workers 302 24.2 275 49.28 577 31.95
Total 1258 69.24 559 30.76 1817
Table　2.　CES-D scores and prevalence of depression by employment contract across the follow-up period
Standard Non-standard
N Mean ± SD Depression case* (%) N Mean ± SD Depression case* (%)
CES-D Wave 1 1258 4.77 ± 3.66 113 (8.98) 552 5.82 ± 4.61  79 (14.13)
Wave 2 1040 5.07 ± 4.33 141 (13.56) 476 6.88 ± 5.10 123 (25.84)
Wave 3  940 5.56 ± 4.38 158 (16.81) 427 7.52 ± 5.28 130 (30.44)
Wave 4  869 5.58 ± 4.29 136 (15.65) 394 7.26 ± 5.14 123 (31.22)
*Identified as depression, measured using CES-D of 10 or higher score.
up period. Mean CES-D 10 scores increased with the
follow-up period among both standard and nonstandard
employees ; however, the difference from wave 1 was
greater among nonstandard employees. The mean CES-D
10 score differences in each individual from wave 1 to
wave 4 were 0.70 (±4.93) and 1.49 (±5.78) among stan-
dard and nonstandard employees, respectively (see also
Fig. 1). Likewise, the prevalence of depression identified
using a cut-off score of 10 also increased with follow-up
period, and its increase was greater among nonstandard
employees than standard employees ; the prevalence of
depression increased 6.67% among standard employees,
whereas it increased 17.09% among nonstandard employ-
ees.
We next examined the effect of employment status on
the risk of incident depression. Crude and adjusted HRs
(with associated 95% CIs) were calculated using the Cox
proportional hazards model and the standard employee
group as a reference (Table 3). We observed that nonstan-
dard employment significantly increased the risk of de-
veloping depression during the 6-year follow-up period.
Compared with standard employees, nonstandard em-
ployees had a 1.46-fold elevated risk for depression after
adjusting for age, gender, CES-D score at baseline,
household income level, and occupation category [HR=
1.461, 95% CI=(1.184, 1.804)].
The results of separate analyses by employment type
among nonstandard employees revealed that the risk of
depression was slightly higher among temporary workers
than among day workers. However, the other results of
the separate analyses did not show any significant differ-
ences (i.e., between full-time and part-time jobs or be-
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Fig.　1.　CES-D 10 scores and their differences across the follow-up time points.
tween directly employed and dispatched labor).
Discussion
In the present prospective study of the elderly popula-
tion, the risk of incident depression was 1.5 times higher
in nonstandard workers than in standard workers. Non-
standard workers were at a high risk of depression, re-
gardless of whether they had a temporary, part-time, or
dispatched employment contract. The serious relationship
between nonstandard employment characteristics and the
risk of depression was still significant even after control-
ling for age, gender, household income, occupation cate-
gory, current marital status, number of living siblings,
perceived health status, and chronic diseases.
Previously, a cross-sectional study in Korea showed
that nonstandard workers are more likely to suffer from
mental disorders18), a finding that highlights the need for
prospective studies to ensure the existence of such an as-
sociation. A prospective study in Korea then demon-
strated that changes in employment status from standard
to nonstandard increased the risk of a new onset of de-
pression in Korean workers19). However, the results of that
study do not show that the long-term experience of non-
standard work compared with standard work is related to
an increased risk of depression. This result differs from
those of our study in which the long-term experience of
nonstandard employment is associated with the risk of a
new onset of depression. This difference in results may be
due to aging because participants older than 55 comprised
15.2% of the participants in the previous study but com-
prised 39.1% of the participants in our study. Our results
suggest that the long-term experience of nonstandard em-
ployment is more closely related to depression in older
age groups. In Japan, during a 4-year follow-up period,
there was a more than two times greater risk of serious
psychological distress due to long-term experience of
nonstandard employment23). Although the cultural and la-
bor market structures differ between Japan and Korea24),
that finding supports our present results.
Nonstandard employment has generally been character-
ized by job insecurity, an irregular schedule, less required
skill, and lower wages. Among these characteristics of
nonstandard employment, insecurity is the most important
factor in the association between nonstandard employ-
ment and risk of depression. The difference between tem-
porary workers and permanent workers may simply be
duration. For example, the average income level did not
differ between temporary workers and permanent workers
in the USA 25 ) . The time-limited duration of temporary
work is related to job insecurity, and “involuntary” tem-
porary workers are often unsatisfied with their job com-
pared with permanent workers26). Our present results that
temporary workers were at risk of depression even after
controlling for household income are supported by these
findings.
General family and social activities occur during the
day and on weekdays. An irregular schedule can disrupt
the quality of life via one’s relationship with family and
social activities27). Personal duties within the family such
as childcare, housework, shopping, or banking activities
are difficult as part of an irregular work schedule com-
pared with a standard schedule. Furthermore, sleep distur-
bance may be more common in irregularly scheduled
workers28). Sleep disorders are linked to medical as well as
socioeconomic consequences 28 ) . In demand-control or
effort-reward models, nonstandard employees can be
categorized into lower-control or lower-reward groups.
Long-term nonstandard employment is stressful for work-
ers. Therefore, the general characteristics of nonstandard
work disrupt the normal family and social lifestyle. Being
employed as a nonstandard worker increases the risk of
depression, as our study shows.
As discussed above, the daily pattern of nonstandard
work can disrupt one’s lifestyle including sleep, family,
and social relationships. Such serious links between the
daily pattern of nonstandard work and workers’ lifestyle
could be suggested as causal factors in the development
of depression. However, there were no significant differ-
ences in depression for temporary vs. day labor, full-time
vs. part-time employment, directly employed vs. dis-
patched labor, or daytime vs. nighttime employment
among nonstandard workers (all p-values for these differ-
ences were above .05, data not shown in Table 3). This
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result suggests that specific employment status has a more
crucial impact on incident depression than work pattern.
One of the important issues in our study is the bidirec-
tional causality between mental illness and job insecurity.
In other words, nonstandard employment can lead to de-
pression while mental illness can lead to job insecu-
rity11,29). To elucidate the causal relationship between men-
tal illness and nonstandard employment, more prospective
studies are required. There have been some prospective
studies in Europe21 ). An almost 17-year follow-up panel
study found that even permanent workers with mental ill-
ness tended to fall into temporary employment status30). In
contrary to this causal direction, a recent study from Finn-
ish followed up one hundred thousand public sector
workers and found that temporary employment status is a
risk factor for mental illness and work disability31). Thus
far, however, there have been relatively few prospective
studies regarding mental illness and nonstandard employ-
ment in Asia. A longitudinal study in Japan23 ) added to
our scientific knowledge of the relationship between non-
standard employment and mental illness; however, more
evidence is required. A study from Korea32) performed a
comprehensive analysis controlling for sociodemographic
and lifestyle characteristics; however, the cross-sectional
study design limited a clear understanding of the implica-
tions for an Asian population. A longitudinal study in Ko-
rea investigated only whether a change in employment
status affected the incidence of depression19). They did not
investigate any association between the long-term experi-
ence of a nonstandard worker and risk of depression.
Therefore, our prospective study design using a Korean
population can help to construct our scientific knowledge
regarding the relationship between nonstandard employ-
ment and mental illness in Asian populations.
Depression increases the economic burden because of
costs of illness, absenteeism, presenteeism, disability,
early retirement, and unemployment. Depression de-
creases productivity and performance during work 33 ) .
However, depression is a manageable illness compared to
other mental disorders34). A systematic review of the lit-
erature revealed that increased productivity gains due to
treatment for depression could make up for the direct
costs of clinical treatment35). Early detection and preven-
tion in the subclinical stages of depression can improve
workers’ health and workplace productivity34). The diag-
nosis or detection of early stages of depression in the eld-
erly is often delayed or ignored, although effectiveness of
treatment for the elderly is similar to that for younger
populations14). Social concern is needed to find and pre-
vent early stages of depression, particularly in elderly
nonstandard workers.
There are several limitations in interpreting our present
results. A change in employment status is a strong risk
factor for depression, and depression can lead to early re-
tirement or unemployment. The exact employment status
of our missing population is an important factor to discuss
along with our results. The number of follow-up losses
was 320 (24.79%) in the standard employment group and
135 ( 23.12% ) in the nonstandard employment group
(Supplementary Table 1). The relatively large proportion
of follow-up losses should be considered when interpret-
ing our results. Our prospective study design enhanced
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conclusions about a causal relationship between employ-
ment status and risk of depression; however, undetected
mental illness can also affect the incidence of depression
according to employment status. We excluded workers
who had a score of 10 or more on the CES-D10 in wave
1; therefore, we believe that our exclusion criteria guards
against this particular limitation. However, it should be
noted as a limitation that a single time-point baseline
evaluation may not be sufficient to eliminate a possible
reverse causation because depressive symptoms may fluc-
tuate, and those who are free from depressive symptoms
at baseline may still have had a history of depression,
which has affected their work status. Depression is also
related to familial history of mental illness; however, we
have no medical data of family history. Particular job
characteristics such as facing customers and time pressure
during work and violence in the workplace are other im-
portant risk factors for depression;36) however, we did not
have any information about these risk factors. Aging itself
is the most important risk factor for depression. We con-
trolled for age in our Cox proportional hazards model,
and that adjustment did not attenuate the relationship be-
tween incident depression and employment status. More-
over, we controlled for age-related risk factors such as
current marital status, number of living siblings, per-
ceived health status, and chronic diseases. However, it is
difficult to conclude that all risk factors including aging-
related factors were controlled in the current study.
Therefore, a more comprehensive study that includes po-
tential risk factors for depression is needed to further elu-
cidate the relationship between incident depression and
long-term nonstandard employment status in the elderly
population.
In conclusion, the long-term experience of nonstandard
employment increased the risk of depression among an
elderly population in our 6-year follow-up longitudinal
study. All kinds of nonstandard workers (such as tempo-
rary and day workers, full-time and part-time workers, or
directly employed and dispatched labor) were at risk of
depression. Moreover, this serious relationship was statis-
tically significant even after controlling for age, gender,
CES-D score at baseline, household income, occupation
category, current marital status, number of living siblings,
perceived health status, and chronic diseases.
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